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Introduction

Motivation
In many cases, cooperation is not a one-time affair. Instead, people commonly interact many times with each other. For this reason, the provision of a collective effort or public good is often a repeated interaction between the same agents. In addition, contributions in previous periods frequently have an impact on the provisioning quantity in the current period. In such a context, maintaining cooperation has thus further effects which go beyond pure concerns about reputation.
There are plenty of environments where it is possible for individuals to reinvest cooperation profits from the previous period into further cooperation. For example, public infrastructure can ensure that higher profits are made and those profits can then be reinvested. A similar pattern holds for companies' R&D investments: if two or more of them cooperate in R&D and make profits from it, more money will be available for further joint projects in the future. This kind of dynamic dependency is called an endowment carryover. However, it is not the only kind of such dynamic dependence in the form of a carryover. For example, there may be learning effects in providing a public good. The more that has been produced in the past, the higher the return (MPCR). Furthermore, public goods or public bads can accumulate over time. To put it in other words: many (textbook) examples of public goods take years to accumulate, provide streams of benefits (that can be reinvested) in the long run, but also require consecutive expenditures either to improve or to maintain their levels (Battaglini et al., 2016) . Table 1 illustrates differnt forms of a carryover.
As a consequence, there is a need for studying public goods and collective action problems not only in a static, but also in a dynamic setting. In experimental economics, there has been a slowly emerging literature in the past years that attempts to fill this gap. Sadrieh and Verbon (2006) analyze a setting where social output today determines production possibilities tomorrow (endowment carryover), and social output is distributed unequally. Noussair and Soo (2008) study a dynamic public goods game with an MPCR carryover: the return on contributions is a function of decisions in previous periods. This characteristic leads to the effect that in most cases the usual pattern of declining contributions over time does not emerge. Cadigan et al. (2011) investigate whether subjects' behavior in a PG game with a stock level carryover comes close to the qualitative predictions of the Markov Perfect Equilibria. Gächter et al. (2017) and Rockenbach et al. (2017) both consider an endowment carryover and the effects of punishment in such a dynamic public goods game. While punishment in a static setting is usually very successful, there are drawbacks in a dynamic setting. Punishment results in the punished having fewer resources available that can be invested in further cooperation, i.e., it reduces the potential for future cooperation gains (Rockenbach et al., 2017) .
Endowment
MPCR Stock Level
Previous outcomes affect future endowments.
"Learing-by-doing": productivity depends on previous stages' contributions.
Durable public goods or bads.
E.g., profits from the use of public infrastructure; R&D cooperation.
E.g., better trained personal in public administration or military; renewable energies.
E.g., public and social capital; environmental pollution. Table 1 : Types of Carryover Therefore, it is not obvious that standard recipes to improve cooperation do really work well in a dynamic setting.
Another promising tool to improve cooperation, which will be considered in this paper, is leading-by-example. In many contexts of collective action problems, economists consider leadership as an important factor that might mitigate the problem of free-riding and coordination failures, which is inherent in such environments (see, for example, Arce M, 2001; Sahin et al., 2015) . Leadership is a tool that is relatively easy to implement and comparatively inexpensive. Contrary to punishment, it also does not destroy resources that can be reinvested in further periods, when we have a setting with endowment carryover. Exemplary behavior by the leader, e.g., contributing a high amount to a public good, can induce those who follow to adopt a similar behavior. However, previous research has shown that in public good games, with no endowment carryover, typically leaders give relatively more than those following them (see, for example, Güth et al., 2007; Rivas and Sutter, 2011; Gächter and Renner, 2014) . Overall, most studies report a small positive effect when a subject is randomly selected to be the leader which is referred to as "exogenous leadership" (see section 1.2 for a review). Since these experiments only analyze static environments, it is still an open question whether leading-by-example yields an improvement in a dynamic setting, with respect to the final endowments of participants.
In our setup, leadership means that a group member decides first and the other group members can observe his or her decision right before they make their own decision, in each of the rounds (seven rounds in our experimental setup). We designed the dynamic dependency in a way that is close to that of Gächter et al. (2017) , having the following features: (1) there is no consumption until the last round, i.e., the entire wealth can be reinvested at the beginning of a new round and (2) endogenous endowments are determined by previous contributions.
As a result, this variant of a public goods game allows for both, endogenous grows and endogenous inequality. Good examples for such a setting are in a broader context the evolution of societies, but also, as mentioned before, for example R&D cooperations (Gächter et al., 2017) . Thus, we are interested whether a positive effect of leading-by-example is present in a dynamic setting with endowment carryover. Due to the possibility of growth, a leader may act as a coordination device, i.e., selecting a focal point in a situation where cooperation may pay extremely. In our experiment, subjects start with 2 EUR each and could end up with 34.17 EUR each, if all subjects would cooperate to a full degree in the public goods game. Hence, a leader has probably more responsibility, as decisions of previous periods have great influence on further periods and early contributions determine future contribution capabilities. Furthermore, the dynamic setting gives us the opportunity of investigating whether the presence of a leader has an impact with regard to within group inequality.
Literature Review
The simplest scenario to implement leadership is that a leader, without formal, power makes her decision first and the other players can observe it and determine their contributions subsequently. The leader therefore has the opportunity to lead by setting a (good) example. We use such a plain setting with a random subject being determined as a leader. The implementation that is probably most close to ours is that of Güth et al. (2007) . In their fixed treatment, one of four group members is randomly selected to be the leader and remains in that position. We chose that exogenous procedure as it is a simple clear cut treatment. Furthermore, at least in a static game, there seem to be no differences with respect to contributions between a fixed and a rotating leader (see Güth et al., 2007) .
Restricting our attention to treatments of experiments in which a leader, as we do in our experiment, is exogenously determined and does not enjoy formal power or superior information, we get the following picture of results: in Güth et al. (2007) , average contributions in the treatment with leadership are (weakly) significantly higher than those in the simultaneous treatments. Likewise, several other authors that probe exogenous leadership in treatments of their experiments find positive effects on average contributions including McCannon (2018), Dannenberg (2015) , Pogrebna et al. (2011 ), Bracha et al. (2011 [for a two player PG game] and Levati et al. (2007) [for the case of asymmetric endowments]. Insignificant effects are reported by Haigner and Wakolbinger (2010) , Renner (2014) and Sahin et al. (2015) . By contrast, Rivas and Sutter (2011) encounter significantly lower contributions with exogenous leadership compared to the control treatment, suggesting that the effects of leadership can backfire, when it is forced on members of a group. And for a two player setting, Gächter et al. (2010) report lower contributions when the player with the higher valuation moves first, compared to simultaneous play. Overall, the results are mixed, most studies, however, show a positive, albeit small, effect of exogenous leadership.
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Leaders that set a good example have a positive impact on followers (Moxnes and Van der Heijden, 2003) . A common observation from static PG experiments is that leaders' and followers' contributions are correlated to a large degree (see, for example, Arbak and Villeval, 2013) . In addition, leaders also greatly shape the expectations of the followers (Gächter and Renner, 2014) . However, the literature also shows that followers systematically contribute less than leaders (see, for example, Güth et al., 2007; Haigner and Wakolbinger, 2010; Rivas and Sutter, 2011; Arbak and Villeval, 2013; Gächter and Renner, 2014; Dannenberg, 2015; Cappelen et al., 2016) . As a result of this selfish-biased conditional cooperation (Neugebauer et al., 2009) , leaders are relatively worse off giving rise to a 'leader's curse' (Gächter and Renner, 2014) .
Related to the question of who makes a good leader, Gächter et al. (2012) try to give an answer by classifying subjects. They elicit within subject leader and (conditional) follower contributions as well as beliefs, using the strategy method. The main finding is that cooperative leaders contribute more than non-cooperative ones, even after controlling for optimism. In addition, subjects that would behave conditionally cooperative, as followers, give significantly more if they are leaders. As a result, groups perform best when led by weak or strong conditional cooperators.
We are interested whether these findings, are resembled in a dynamic public goods game. Do small positive effects of exogenous leadership add up over time? Or do they vanish due to leader exploitation and relative deprivation as imperfect conditional cooperation by followers creates endogenous within group inequality, limiting the leader's capability to set a good example? A further contribution which we attempt to achieve with our experiment, is a classification of the subjects into different cooperation types -before the actual public goods game. We elicit the subjects cooperation types by means of a sequential prisoner's dilemma. Our main aim in this context, is to investigate the impact of different leader types on the success of a group.
The remainder of this paper is organized as follows. Section 2 describes the ex-1 We are aware that our approach of using exogenous leadership is a relatively conservative test of leadership. Larger effects of leadership usually show up in treatments where it is endogenous (Rivas and Sutter, 2011; Haigner and Wakolbinger, 2010) , endowed with formal power (Güth et al., 2007; Levati et al., 2007; Gürerk et al., 2009; Sutter and Rivas, 2014) or an informational edge (Potters et al., 2005; Levati et al., 2007) . perimental design. Section 3 gives an overview on hypothesis and research questions whereas section 4 presents and discusses the results of the experiment. Section 5 concludes the paper.
Experimental Design and Procedures
Our experiment consists of two parts. Part I, which is a sequential prisoner's dilemma, is the same for all subjects. We used this decision task to classify subjects cooperation types. In part II of the experiment, subjects performed a dynamic public goods game which was either played simultaneously (PG Sim) or sequentially with a leader who moved first (PG Seq). We used a between-subject design, hence, subjects either participated in PG Sim or in PG Seq.
Part I Eliciting conditional cooperation types
Before entering one of the two main treatments (PG Sim or PG Seq) we elicit conditional cooperation types of all subjects by a sequential prisoner's dilemma.
2
We matched the subjects in groups of two people and both players are endowed with 1 Euro. First, Player 1 decides whether to send his Euro to Player 2 (choose action S ) or keep the Euro for himself (choose action K ). After observing his choice, Player 2 can decide, conditionally on the choice of Player 1, whether to send 1 Euro (action S ) or keep it (action K ). If the Euro is sent to the other player, it doubles. Therefore, it is socially optimal that both players send their Euro. However, pursuing their own interest means that none of the two players sends their Euro. Hence, the decision situation of part I resembles a sequential prisoner's dilemma. Figure 1 depicts the payoff structure of this game.
All subjects state their decisions for being either Player 1 or 2 (strategy method) and they are randomly allocated to one of these roles at the end of the experiment and paid accordingly. In addition, we asked them how many percent of participants they consider to choose the cooperative action when Player 1 cooperates/defects.
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Based on the participants' conditional second mover's choice, we can classify subjects along the lines of altruists (unconditional cooperators), conditional cooperators (cooperate only if the first-mover cooperates), free-riders (never cooperate) and mismatchers (play the opposite of the other player). In the main part of our experiment, subjects play a dynamic public goods game in one of two treatments (between-subject design), either PG Sim or PG Seq. The earnings of a given round serve as the endowment for the next round. In both conditions, subjects are randomly assigned to groups of four people, which stay the same for one period consisting of seven rounds. After each period, subjects are randomly rematched. In total, the game is played for four periods (see Table 3 ).
Period 1 2 3 4 Round 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 In round 1 of every period, each participant is endowed with E 1 i = 20 Taler, which he can either keep for himself in his "private account" or contribute to the public good labeled as a "group account" (g i denotes the individual contribution to the group account). The MPCR for the group account is 0.375 which means that the group account has a return of 1.5.
Hence, the earnings at the end of round 1 are given by:
which serve as the endowment in round 2. Consequently, the endowment for round t is given by:
and the final payoff of a period is given by the endowment after round 7, which is:
In each round of a period, subjects simultaneously make their decisions without knowledge of other participants' contributions prior to taking their own contribution decision in PG Sim. After each round, they are informed how many Taler the other group members contributed and about their and the others' new endowment. After finishing a period, subjects are randomly rematched to new groups of four. One of the four periods is randomly chosen for payment (random incentive mechanism).
Sequential Treatment (PG Seq )
Treatment PG Seq is similar to treatment PG Sim, except that one subject is randomly allocated to the role of a leader at the beginning of a period. This participant (leader) moves first in all rounds of a period. The other subjects (followers) are informed about the leader's contribution and subsequently decide upon their own contribution choice in all rounds of a period. In every period a new leader is randomly selected. Everything else is identical to PG Sim.
Participants and Procedures
The experimental sessions were conducted in the Regensburg Economic Science Lab (RESL) in February 2018 using zTree (Fischbacher, 2007) for programming and Orsee (Greiner, 2004) for recruitment. 92 participants (45 men and 47 women; mean age: 23), most of them enrolled in business administration, economics or a related subject, took part in four experimental sessions with a minimum of 20 and a maximum of 24 subjects per session. Before entering the room, participants were randomly assigned a cabin with a computer. For both parts of the experiment, we provided participants with written instructions as well as a verbal summary that was read aloud. Subjects were not aware of the content of part II of the experiment before finishing part I. We payed participants in Euro at the end of the experiment. In total, the experiment lasted about 75 minutes and generated average earnings of about 14.12 EUR (including a show-up fee of 4 EUR). Under the assumption of selfish, payoff-maximizing players, the unique equilibrium of the simultaneous game, PG Sim, is that all players contribute zero in each round (consider the online appendix of Gächter et al., 2017 , for a formal proof). A simple backwards induction argument also renders zero contributions in each round as the unique equilibrium of the sequential game PG Seq (hence, we abstain from providing a formal proof here). Therefore, zero contributions, and thus no difference in final payoffs should emerge in both treatments assuming only selfish players. However, if one presumes a substantial proportion of subjects whose patterns of behavior can be described as reciprocal types that exhibit conditional cooperation (Keser and Van Winden, 2000; Fischbacher et al., 2001) , the picture changes. Ambrus and Pathak (2011) set up such a model and adopt it to a static public goods game. As conditional cooperators are backward-looking in determining their contributions, selfish players can influence future contributions of reciprocal players positively by contributing a large amount. The more rounds that are left, the higher the influence of these contributions. It is therefore in the interest of selfish players to contribute, especially in early rounds of a period, as this causes a positive reaction of the reciprocal players affecting the remaining periods. In the course of a period, this incentive for selfish players is getting lower and lower, which leads to a decreasing pattern of their contributions. This driving force of Ambrus and Pathak (2011) 's model is also reasonable in our dynamic setting with endowment carryover. In addition, more contributions by selfish players have a positive impact on contribution capabilities of the reciprocal types thus constituting a second incentive for them to contribute in early rounds.
The sources of a possible positive impact of leadership are twofold: First, due to their exposition, the initial contribution of a leader offers a chance for amelioration: it gives clues for everyone else about the distribution of types and the degree of optimism the leader has over the occurrence of cooperation. Reciprocal types are no longer dependent on their expectations about the contributions of others, instead the leader's first contribution is setting a salient example. The leader acts as a 'belief manager' (Gächter and Renner, 2014) . As early contributions determine later contribution capabilities, the (positive) signal that the leader can give here might have a big impact. Second and likewise, the leader can give a positive signal inducing conditional cooperators to reciprocate in other periods by his particular visibility. This is even true for the very last round of a given period: a selfish leader has incentives to make a positive contribution in the last period, since reciprocal types can respond to her contribution. In the simultaneous game this is not the case, so selfish types should choose a contribution of zero in the last round. Taken together, this gives rise to our first hypothesis: Hypothesis 1. Assuming a substantial fraction of conditional cooperators, we expect non-negative contributions in both treatments. In addition, we expect that contributions in PG Seq are larger than in PG Sim.
Inequality
As described in Section 1.2, followers typically contribute less than leaders. Followers adopt a quasi-matching strategy and donate systematically less compared to the leaders (McCannon, 2018) displaying signs of imperfect or selfish-biased conditional cooperation (Neugebauer et al., 2009 ). In our dynamic setting, this effect would intensify round by round, so that the leader would be impoverished relative to the followers. Compared to PG Sim larger inequality would be the result. This leads to the following hypothesis:
Hypothesis 2a. PG Seq leads to higher average within group inequality compared to PG Sim.
An alternative view would insist that due to the leaders influence (Gächter and Renner, 2014) , the followers may have a more homogeneous contribution pattern than subjects in PG Sim. Despite the discrepancy between a leader's and her followers' contributions, this would would give rise to reduced inequality compared to PG Sim which consequently yields the following alternative hypothesis: Hypothesis 2b. PG Seq leads to lower average within group inequality compared PG Sim.
So in summary, we have two competing hypotheses. Accordingly, it is unclear to us a priori whether leadership (PG Seq) leads to an increase or decrease in inequality within a group compared to PG Sim.
Leader Types
As in the one-shot-game scenario of Gächter et al. (2012) , we also expect cooperative types to be the better leaders with respect to average final earnings of a group. Due to a kind of "false consensus effect" and their social preferences, we expect them to make higher initial contributions. In addition, we especially expect conditional cooperators to promote cooperation by giving the group the right signals for cooperation. In the spirit of Ambrus and Pathak (2011) 's model, we expect strategic leadership of selfish types with a declining pattern of their contributions.
Hypothesis 3. Within PG Seq we expect that groups work best when led by cooperatively inclined individuals.
Results
In this section we present the results of our experiment. First, we focus on the effect of leadership by comparing both treatments. This mainly involves trying to answer the question of whether leadership has an impact on the wealth of group members and inequality within groups. For each of the two questions, we also consider the influence of the behavioral type of the leader.
In the exploratory part of the analysis, our interest is twofold: On the one hand, we want to know whether leadership reduces the number of individuals that are likely to find themselves in a sucker position, not benefiting from any cooperation gains. The criterion for "no gains from cooperation" (NGC) can be regarded as a stricter version of the Pareto criteria. There are gains from cooperation in a group as long as all group members strictly improve their earnings compared to the previous round, in absolute terms. A violation of this pattern naturally occurs, when some members of the group contribute relatively few money to the group pot, while others spend more (free-rider behavior), or when all group members stop contributing money to the group pot. We try to find out if leadership leads to a delayed occurrence of the no gains from cooperation condition (NGC condition).
On the other hand, in the last part of the analysis, we focus on treatment PG Seq only, to get a deeper insight about the underlying mechanisms of successful leadership. We try to find out whether the followers behavior is also dependent on their behavioral types, with regard to their reaction on a leader's contribution. In addition, we aim at opening the black box of different success of different leader types. In particular, we wonder if we can observe the predicted pattern of decreasing relative contributions of selfish leaders, and thus strategic leadership behavior. We conclude with illustrative examples of successful and less successful leadership.
Overall, our results suggest that leadership is an important driver for the success of a group. Especially the behavior of the leader in the first round(s) is crucial for the further course of the group. Conversely, leadership has a negative effect, when the leader gives too little in the first round, compared to a setup without any leader. Additionally we find that the cooperation type of the leader matters a lot: groups led by cooperatively inclined types are significantly more successful. The leader herself, however, is on average not better off than the participants in the simultaneous treatment PG Sim. So it is mainly the followers who profit from leadership. Let us begin with the question of whether group members are better off in the end, when they are in a group with a leader. Comparing final earnings of participants at the end of round 7, we identify a significant treatment effect (p=0.025, clustered two-sided two-sample t-test). Participants in the sequential treatment PG Seq earn on average about 89 Taler compared to 65 Taler average earnings in PG Sim at the end of round 7 -which is an increase of around 37%. Figure 2 depicts average endowments at the end of each round by treatment.
Wealth
Endowment (end of round 7) Table -Endowment This is illustrated again in column (1) of Table 4 , where we estimated a randomeffects model with period controls. Here, we also use the information from part I of the experiment, regarding the cooperation type of the leader. Additionally, we also included variables concerning (i) whether there were no gains from cooperation for at least one subject already in round 1 (NGC criterion) and (ii) whether the leader contributed his full endowment of 20 Taler in round 1.
It becomes apparent that the leader's cooperation type is essential (see also Figure 3 ). Leadership with a conditional cooperator as first-mover improves earnings a lot (more than an altruist) while a selfish leader worsens the outcome (although not significantly). We will discuss this in more detail later on in the exploratory part of the analysis (see Section 4.3.2).
Figure 3: Average endowment per round -split up by leader type and treatment As well, the first contribution of a leader is vital for the final outcomes. The best signal a leader may give at the beginning is to contribute his entire endowment of 20 Taler. For this reason, we split the leaders into two groups: those who sacrifice their whole initial endowment of 20 Taler by putting it in the group account, and all others that contribute less. Comparing both groups, we only find a significant positive effect, compared to PG Sim, if there is leading by a very good example (see column (3) of Table 4 ). This underlines the fact that the leader has a significant influence for generating an environment of trust and cooperation within the group from the beginning on by setting a very good example.
Likewise, if there are no mutual benefits of cooperation in round 1, this will have persistent effects on final outcomes (see column (4) of Table 4 ). Subjects in groups, realizing the NGC criterion already in round 1, suffer from large and negative effects on their final earnings. The coordinating role of leadership is also reflected in the fact that the presence of a leader delays the first appearance of the NGC condition, as we will show in the exploratory part of the analysis (see Section 4.3.1). This is an important aspect which can explain why a leader can be valuable for the group.
We have now investigated whether the presence of a leader has benefits in terms of the final assets of the group members. In addition, we saw how the leader can already shape the game in round 1. Our results can be summarized as follows: Observation 1. Our findings suggest that leadership has a positive impact on final wealth. In addition, the behavioral type of the leader has a major impact. The members of groups led by a conditional cooperator are best off, on average. Furthermore, an exemplary large contribution of the leader in the beginning (20 Taler) yields a high return. If there are no mutual benefits of cooperation in round 1, this has persistent negative effects on final outcomes.
Equality
A question that naturally arises in connection with a dynamic public goods game with endowment carryover is that of inequality. In our setting, inequality can endogenously arise through different contributions of the group members to the public good. Therefore, the question is exciting, whether leadership has a significant impact here. Recalling Hypothesis 2a, leaders suffers some kind of curse. Previous research has shown that leaders, on average, earn less than followers. They are, so to speak, exploited by the followers. This pattern should lead to an increase in inequality. However, as reflected in Hypothesis 2b, the same line of research also states that leaders have a great influence on the expectations and contributions of the followers. Thus, if a leader has a big impact on the followers, it can be expected that the contributions to the public good will become more even. More even followers' contributions would result in less within-group inequality. It is exciting to see which effect predominates here and whether we even find a treatment effect.
A common measurement for inequality is the Gini index that we compute for every group and round. We used a random-effects regression where the GINI coefficient of a group is the panel variable and the rounds are the time variable. In general, inequality raises with each round in both treatments of the dynamic public goods game. Table -GINI coefficient With respect to within group equality, we can report a significant positive treatment effect. The result is a bit surprising, as the effect is very clear. Within group inequlity is lower in PG Seq (see Figure 4 ) and this effect is significant (see column (1) in Table 5 ). Again the leader's type does matter a lot. A conditional cooperator as a leader has a significant effect in reducing inequality as measured by the Gini index, while the effect for other leader types is insignificant (see column (2) in Table 5 ). In terms of inequality, the leader's contribution of 20 in round 1 has no effect, whereas groups that achieve no gains from cooperation for all group members in round 1, have significantly higher inequality. This brings us to the following summary:
Observation 2. Somewhat surprisingly, leadership also has a positive impact on reducing inequality within groups as measured by the Gini index. Moreover, groups led by conditional cooperators have significantly lower inequality. If there are no mutual benefits of cooperation in round 1, this increases inequality significantly.
Exploratory Part 4.3.1 No gains from cooperation criterion
As we have seen in the previous parts, having at least one group member that does not strictly improve his or her endowment already in round 1, has a persistent effect, resulting in lower final earnings of all group members. In this section we show that leadership can be an useful tool in preventing an early emergence of the NGC condition. As Figure 5 indicates, we find evidence that leadership plays a pivotal role in establishing stable cooperation for multiple rounds. In PG Sim in more than 60% of the cases at least one individual does not strictly improve, already after the first round. By contrast, in PG Seq only in around 30% of the cases the criterion for no gains from cooperation is met after the first round, highlighting the leader's role in coordinating others contributions. On average, at least one subject within a group does not strictly improve for the first time after 2.75 rounds in PG Sim compared to 3.75 rounds in PG Seq (p=0.0289, two-sided two-sample t-test). The sequential treatment therefore delays the first occurrence, on average, by exactly one round. We can further see that in treatment PG Sim there is a second peak in round 6, whereas in PG Seq this second peak occurs only in round 7.
Round of first emergence of NGC (1) (2) Note: Random effects regression with period and round controls. Cluster-robust standard errors (on the group-level) are in parentheses. In column (3) the variable "Sequential Treatment" can be interpreted as Sequential Treatment times a selfish leader. NGC is an abbreviation for "no gains from cooperation for at least one group member". * p < 0.1, * * p < 0.05, * * * p < 0.01. In Table 6 we can see that the sequential treatment PG Seq with a leader has a significant effect on deferring the first appearance of a situation where at least one subject of the group has no benefits from cooperation (the dependent variable is the round in which at least one group member does not strictly improve for the first time). It is interesting to see that a very good example of a leader (20 Taler in round 1) leads to a long-term benefit of cooperation for all group members. Actually, this leadership effort is a risky endeavor. The leader gives his entire endowment to the group pot. If the followers will not respond positively, the leader will clearly be worse off. So it is all the more astonishing that this leadership effort leads to the opposite, resulting in a longer phase in which everyone benefits (see column (2) of Table 6 ). This indicates that most of the subjects are more willing to match the leader than to free-ride, because otherwise there would be a high probability that the leader himself does not increase his endowment, from round 1 to round 2, when giving 20 Taler in the beginning. This claim is confirmed in the next section where we look at the reactions of the followers on a leader's contribution. Controlling for the type of the leader (column (3) of Table 6 ), we again find that it is the conditional cooperators that have a positive impact when selected to be leaders.
Observation 3. Leadership can be an useful tool in preventing an early emergence of a NGC condition. As our analysis shows, the sequential treatment delays the first occurrence of the event, that at least one individual does not strictly improve, on average, by exactly one round. We see again that the first contribution and the behavioral type of the leader are crucial.
Analysis of PG Seq
In this section we want to take a closer look behind the mechanisms of effective leadership and investigate why some groups in PG Seq are more successful than other ones. We begin by analyzing the followers reaction and then proceed by looking at the behavior of the leaders.
Follower Behavior
The follower's reaction is decisive for successful leading-by-example. Only if they respond adequately, it will be ensured that leadership on the one hand has success in terms of the final endowments of the group members, but on the other hand that the leader does not fare worse either.
We consider the reactions to a leader's contribution both relative to a subject's own endowment and in absolute terms. Focusing on absolute contributions first, Table 7 (left) indicates that for every Taler, a leader gives in a round, followers give on average 0.822 Taler to the public good. Additionally, follower type heterogeneity leads to different reactions. Although all types react positively to higher contributions of the leader, this reaction is particularly pronounced for followers that were classified as conditional cooperators and altruists as the coefficients in Table 7 reveal. Selfish follower types match a Taler given by the leader by only 0.56 Taler which is much less compared to the amount given by conditional cooperators and altruists. A similar pattern emerges for relative contributions (see Table 7 (right)). Our result is summarized in Observation 4. This high degree of matching a leader's contribution further illustrates why the behavior of the leader matters a lot, since even selfish types react positively on the amount spent by the leader. Note: OLS regression with period controls. Cluster-robust standard errors (on the subject-level) are in parentheses. * p < 0.1, * * p < 0.05, * * * p < 0.01. Observation 4. In general, followers react positively to a leader's contribution matching it to a large degree, both in absolute and in relative terms. The type of the follower plays a major role as selfish followers exhibit a much smaller reaction.
Leader Behavior
We have already mentioned two results on leadership. At first, it seems important that they set a good example. On the other hand, the behavioral type of the leader also seems to play a major role as Figure 3 illustrates. Next we try to open the black box of successful leadership by a little. First of all, we wonder why conditional cooperators prosper as leaders with respect to their group members' final earnings. Our first guess that they -driven by some kind of false consensus effect -contribute a lot to the group pot at first, does not meet the mechanism. As Figure 6 shows, conditional cooperators have the lowest average initial leader contribution of all types. Rather, as Figure 6 also shows, it is their persistence that makes CC types successful. A behavior that can probably be explained by a false consensus effect, is the one of that subjects which we classified as altruists. When they are leaders, they start with very high relative contributions in the beginning, but display a faster decline than the CC types afterwards. By contrast, we discover signs of strategic leadership by selfish types. They start with very high contributions in the first two rounds, revising them sharply afterwards. What came to our mind was a strategy the New York Times (Gleick, 1986) described as a 'tranquilizer strategy' for the PD game: to lull the opponent for a few moves and then try to exploit him.
We find evidence for this claim in our data as selfish types contribute more in their initial contribution when they are leaders. In round 1 of PG Seq 61.54% of the leaders, which we classified as "selfish", contributed their whole amount of 20 Taler. However, only 21.74% of the selfish followers also contributed this amount. In treatment PG Sim by comparison, 25.00% of the selfish types contributed 20 Taler in round 1. Overall, a high early contribution by the leader in round 1 of a period has a large impact on final earnings in round 7 of the respective period. In columns (2) to (5) of Table 8 we can see that a leader first contribution of 20 Taler has a massive effect on final wealth. E.g., in column (5) we see that contributing 20 Taler in round 1, increases the final endowment of every group member by around 105 Taler on average. We find further evidence that the relationship between first leader's contributions and final wealth is rather non-linear as it can also be seen by Figure  7 , where we only find distinct peaks for contributions of 15 and 20 Taler. To support our claim that this effect is only driven by very high contributions, we also ran a robustness check, where we used the amount of Taler spent in round 1 by the leader as independent variable, instead of a dummy variable (spending 20 Taler [1] or less [0]). We found a positive and significant effect of around 8 Taler for each group member, for each Taler the leader spends in round 1. However, this effect harshly decreases or even vanishes, when we exclude the amounts larger than 15 Taler as first leader contributions (see Appendix A). A possible driver behind this pattern might be that (only) very high early contribution can be interpreted as a signal of trust and, hence, they can induce sufficiently reciprocal types to contribute a high amount as well, which might finally lead to a stable cooperation for several rounds.
We have already reported that group members are more successful when they have a conditional cooperator as leader. Column (3) of Note: Random effects regression with period controls. Cluster-robust standard errors (on the subject-level) are in parentheses. NGC is an abbreviation for "no gains from cooperation for at least one group member". * p < 0.1, * * p < 0.05, * * * p < 0.01. However, being the leader is not necessarily good for own payoffs as column (1) of Table 8 reveals. Leaders face some kind of curse as their earnings are lower than those of other group members. This result is not very surprising and can be explained by incomplete or selfish-biased conditional cooperation by followers. Figure  8 illustrates this circumstance graphically. However, it has to be said that leaders do not fare worse in the end than average participants in PG Sim. This, too, is depicted in 8. Observation 5. We find that that the leader type has a significant effect on final earnings of the group members. The results suggest that leaders classified as conditional cooperators are successful because they give persistently a large fraction of their endowment over the course of a period. Very high first contributions by the leader, yield a high return concerning final earnings. The leader herself is, however, not significantly better of than an average subject in PG Sim.
Examples of Successful and Less Successful Leadership
To illustrate the effect of successful and less successful leadership we present some exemplary groups in this section. The blue line in the graphs represents the leader contributions, while the red lines represents the follower contributions. Figure 9 shows two examples of less successful leadership. In the left part we see that the leader stops contributing after three rounds, although the followers matched him before (at least partly). This results in a breakdown of cooperation and almost no further growth after round 3. In the right part we can observe a leader who started with a medium contribution in the first round. After this the leader decreases his contribution in every subsequent round and the followers mimic this behavior, resulting in a very low final average endowment. Figure 10 shows two examples of successful leadership. In both cases the leader starts with a full contribution of 20 Taler in the beginning. In the left part we can see that the leader only deviates in the last round from full contribution. The same is true in the graph on the right part, where the leader sticks to his plan of full contribution until round 6, although one group member is a free-rider who only matches the leader partly.
Conclusion
In summary, the analysis of our experiment shows that leadership has a positive impact on final wealth of subjects, when there is endowment carryover. The results of static public goods games continue to hold and exogenous leadership leads to an improvement of group members' earnings.
The leaders are a bit the losers. They contribute more to the group pot and in the end receive lower payouts than the followers. So they hardly benefit from PG Seq. However, the average leader is not worse off than an average player in PG Sim. From a welfare perspective, it can be argued, considering the averages, that leading-by-example leads to a Pareto improvement.
In addition, leadership has other positive effects. It significantly reduces inequality in a group compared to PG Sim, thus reducing the within group inequality as measured by the Gini Index. As the the Gini index refers to a utilitarian social welfare function that integrates individual inequity aversion (Schmidt and Wichardt, 2018) , under these circumstances there is a further welfare improvement given social preferences. Linked to this is our result that leadership delays the point of time when at least one individual no longer benefits from cooperation.
Based on a sequential prisoner's dilemma, we elicited types for conditional cooperation in part I of the experiment. This type classification allows us to go into further detail. Regarding the question of who is a good leader in such a dynamic game, the results obtained, indicate that it is especially the conditional cooperators that stand out. The mechanism is interesting, it is apparently less a false consensus effect that makes conditional cooperator types successful with regard to group success in our game, but rather their perseverance in setting a good example.
While we see signs of strategic leadership in the selfish types, with very high contributions in the first two rounds followed by a sharp crash, conditionally cooperative types change their contribution relative to income only gradually. They are not the ones who, on average, give the highest contributions in round 1. Nevertheless, they have staying power and contribute a relatively high proportion of their income for a long time. For whom leadership by a false consensus effect could best be used as an argument are the altruists who make very high contributions at the beginning, but then quickly -speculatively because of disappointment -reduce their contributions. Regarding the reaction of the followers, we can say that followers that are either classified as conditional cooperators or altruists, match leader's contributions to a higher degree than selfish types.
If we pay attention to the contribution in the first period, it has a high impact on the final result across all groups. For the groups, it pays off if the leader prefaces by setting a very good example. The leader herself, however, benefits less. 
A Robustness checks
Regression model from Table 8 with leader first contribution as independent variable instead of dummy variable "leader gave 20" Endowment (end of round 7)
(1) (2) (3) (4) Note: Random effects regression with period controls. Cluster-robust standard errors (on the subject-level) are in parentheses. NGC is an abbreviation for "no gains from cooperation for at least one group member". * p < 0.1, * * p < 0.05, * * * p < 0.01. Note: Random effects regression with period controls. Cluster-robust standard errors (on the subject-level) are in parentheses. NGC is an abbreviation for "no gains from cooperation for at least one group member". * p < 0.1, * * p < 0.05, * * * p < 0.01. Ihre endgültige Auszahlung wird sich also folgendermaßen zusammensetzen:
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